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DETAILED ACTION 
Priority 

1 . Acknowledgment is made of Applicant's claim for foreign priority to Japanese Patent Application 
No. JP 2002-201083, filed on July 10, 2002, under 35 U.S.C. 119(a)-(d). A certified copy of that 
application has been received. 

Specification 

2. The incorporation of essential material in the specification by reference to a foreign application, 
Japanese Patent Application No. JP 2002-201083, on p. 12, line 26 - p. 13, line 1, is improper. Applicant 
is required to amend the disclosure to include the material incorporated by reference, if the material is 
reUed upon to overcome any objection, rejection, or other requirement imposed by the Office. The 
amendment must be accompanied by a statement executed by the applicant, or a practitioner representing 
the applicant, stating that the material being inserted is the material previously incorporated by reference 
and that the amendment contains no new matter. 37 CFR 1.57(f). 

Claim Objections 

3. Claims 3-4 are objected to because of the following informalities: 

• Claim 3 recites "... without reaching the outlet manifold ..." on the eighth line of the claim. 
It appears that this phrase should be —without reaching the inlet manifold--. 

• Claim 4 recites "... the an outlet manifold side end face ..." on the second line of the claim. 
It appears that this should be —an outlet manifold side end face--. 

Appropriate correction is required. 

Claim Rejections - 35 USC§ 112 

4. The following is a quotation of the second paragraph of 35 U.S.C. 1 12: 

The specification shall conclude with one or more claims particularly pointing out and distinctly 
claiming the subject matter which the applicant regards as his invention. 
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5. Claims 5-6 are rejected under 35 U.S.C. 1 12, second paragraph, as being indefinite for failing to 
particularly point out and distinctly claim the subject matter which applicant regards as the invention. 

Both claim 5 and 6 recites the limitation "the fibers". There is insufficient antecedent basis for 
this limitation in the claim. (Examiner's Note : It appears the affected portions of the claim should be 
phrased as ". . . the numerical density of fibers in the . . .".) 

Claim Rejections - 35 USC§ 102 

6. The following is a quotation of the appropriate paragraphs of 35 U.S.C. 102 that form the basis 
for the rejections under this section made in this Office action: 

A person shall be entitled to a patent unless - 

(b) the invention was patented or described in a printed publication in this or a foreign country or in 
public use or on sale in this country, more than one year prior to the date of application for patent in the 
United States. 

7. Claim 1 is rejected under 35 U.S.C. 102(b) as being anticipated by Kinoshita (Japanese Patent 
No. 2000-123850: cited in IDS). 

With regard to claim 1 , Kinoshita discloses a fuel cell (Thle), comprising: 

• a solid polymer electrolyte membrane [1] (para. 1; Fig. 2); 

• a catalyst electrode layer [3] disposed on the solid polymer electrolyte membrane (para. 11, 
14; Fig, 2); 

• a gas diffusion layer [4,5] disposed on the catalyst electrode layer (para. 13; Fig. 2); and 

• a separator [8] disposed on the gas diffusion layer and forming an inlet manifold and outlet 
manifold between the electrolyte membrane (para. 14; Fig. 2), wherein: 

• one surface of the gas diffusion layer faces the inlet manifold, and the other surface of the gas 
diffusion layer faces the outlet manifold, the inlet manifold and outlet manifold being 
partitioned by the gas diffusion layer (Fig. 2); 
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• and gas flows from the one surface facing the inlet manifold and into the gas diffusion layer, 
flows through the interior of the gas diffusion layer, and flows out from the other surface 
facing the outlet manifold (para. 3; Fig. 2). 

Claim Rejections - 35 USC§ 103 

8. The following is a quotation of 35 U.S.C. 103(a) which forms the basis for all obviousness 

rejections set forth in this Office action: 

(a) A patent may not be obtained though the invention is not identically disclosed or described as set 
forth in section 102 of this title, if the differences between the subject matter sought to be patented and 
the prior art are such that the subject matter as a whole would have been obvious at the time the 
invention was made to a person having ordinary skill in the art to which said subject matter pertains. 
Patentability shall not be negatived by the maimer in which the invention was made. 

9. The factual inquiries set forth in Graham v. John Deere Co., 383 U.S. 1, 148 USPQ 459 (1966), 
that are applied for establishing a background for determining obviousness under 35 U.S.C. 103(a) are 
summarized as follows: 

1 . Determining the scope and contents of the prior art. 

2. Ascertaining the differences between the prior art and the claims at issue. 

3. Resolving the level of ordinary skill in the pertinent art. 

4. Considering objective evidence present in the application indicating obviousness or 

nonobviousncss. 

10. Claim 2 is rejected under 35 U.S.C. lQ3(a) as being unpatentable over Kinoshita as applied to 
claim 1 above. 

Kinoshita is applied and incorporated herein for the reasons above. 

Regarding claim 2, Kinoshita discloses the claimed invention except for the width of the gas 
diffiision layer in a direction perpendicular to the laminar direction of the cells is formed larger than the 
distance between the one surface and the other surface. 

It would have been an obvious matter of design choice to use the gas diffusion layer of Kinoshita 
having dimensions as recited in claim 2 in a fiiel cell, since such a modification would have involved a 
mere change in the size of a component. A change in size is generally recognized as being within the 
level of ordinary skill in the art. See MPEP 2144.04 (IV). 
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11. Claim 3 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kinoshita as applied to 

claims 1 above, further in view of Wilson (U.S. Patent No. 5,641.586). 

Kinoshita is applied and incorporated herein for the reasons above. 

Regarding claim 3, Kinoshita discloses that the gas diffusion layer [4] comprises a high 
transmission region [areas with carbon paper present] and a low transmission region [areas where carbon 
paper is not present] having a smaller gas transmission factor than the high transmission region; the inlet 
high transmission region and the outlet high transmission region being disposed at a certain distance 
apart; and, the low transmission region is a remaining region apart from the high transmission region of 
the gas diffusion layer (para. 13; Fig. 2). 

However, Kinoshita does not disclose that the high transmission region comprises an inlet high 
transmission region extending from the one surface toward the outlet manifold without reaching the outlet 
manifold, and an outlet high transmission region extending from the other surface toward the inlet 
manifold without reaching the inlet manifold. 

Wilson teaches a polymer electrolyte membrane fuel cell with a macroporous flow-field 56 with 
interdigitated inlet and outlet reactant channels 64,66 that contacts the a side of a gas diffusion layer for 
distributing gaseous reactants over that layer for transport to the catalytic surfaces of the membrane 
(Abstract; 3:58-4:2; Fig. 2). The interdigitated channels can be formed within the macroporous flow field 
(e.g., flow-field 44) (4:5-7; Fig. IC). The macroporous flow field may be formed from a carbon paper or 
foam, sintered particles, and woven and non-woven metal screens (4:48-53, 5:10-12). The reference also 
teaches that the macroporous flow field may be used in fiiel cell without the inclusion of a gas diffusion 
layer (6:66-67). 

Therefore, it would have been obvious to one of ordinaiy skill in the art at the time of the 
invention to orient the high transmission regions of the gas diffusion layer of Kinoshita in manner in 
which these regions form interdigitated channels, as taught by Wilson, in order to reduce pressure drop 
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through the flow field (see Wilson, 1:66-67), provide uniform distribution of fuel cell reactants to 

electrodes (see Wilson, 4:1-2), and, in turn, improve cell performance. 

12. Claim 4 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kinoshita and Wilson as 
a pplied to claim 3 above. 

Kinoshita and Wilson are applied and incorporated herein for the reasons above. 

Regarding claim 4, neither Kinoshita nor Wilson expressly teach that the distance between an 
outlet manifold side end face of the inlet high transmission region and an inlet manifold side end face of 
the outlet high transmission region, is longer than the distance between the inlet high transmission region 
and outlet high transmission region. 

However, it has been held that where the only difference between the prior art and the claims was 
a recitation of relative dimensions of the claimed device and a device having the claimed relative 
dimensions would not perform differently than the prior art device, the claimed device was not patentably 
distinct from the prior art device (e.g.. In Gardner v. TEC Systems, Inc., 725 F.2d 1338, 220 USPQ 777 
(Fed. Cir. 1984) cert, denied, 469 U.S. 830, 225 USPQ 232 (1984)). See MPEP 2144.04 (IV). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to use the gas diffusion layer of Kinoshita, as modified by Wilson, the layer having dimensions 
as recited in claim 4, for the reasons described in the discussion of claim 3 above. 

13. Claims 5-6 are rejected under 35 U.S.C. 103(a) as being unpatentable over Kinoshita and Wilson 
as applied to claim 3 above, further in view of Yoshida et al. (European Patent Application No. 1 298 745 

Aa 

Kinoshita and Wilson are applied and incorporated herein for the reasons above. 

Regarding claim 5, neither Kinoshita nor Wilson expressly teaches that the numerical density of 
the fibers in the high transmission region is smaller than the numerical density of the fibers in the low 
transmission region. 
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Yoshida teaches that a fuel cell has a diffusion layer 60,70 with regions of differing pore density 
and, in turn, rates of gas diffusion, created by varjdng the number and diameter of fibers in those regions 
60a-60b,70a-70b (para. 32-34, 65, 70-71, 93, 96; Figs. 6-7). A first and second mesh regions of the 
diffusion layer have a fine and coarse mesh, and higher and lower number of threads in those areas, 
respectively (para. 22, 70-71). The second mesh regions can also have threads of a larger diameter than 
that of the first region (para. 71). 

Therefore, it would have been obvious to one of ordinary skill in the art at the time of the 
invention to, as taught by Yoshida, vary the numerical density of fibers between the high and low 
transmission regions of the diffusion layer of Kinoshita, as modified by Wilson, to tailor the movement of 
media through the diffusion layer of a fuel cell (see Yoshida, Abstract). 

Regarding claim 6, the limitations recited in this claim have been addressed above with respect to 

claim 5. 

14. Claim 7 is rejected under 35 U.S.C. 103(a) as being unpatentable over Kinoshita as applied to 
claim 3 above, fiirther in view of Yoshida et al. and Trapp et al. (International Publication No. WO 

10/04980). 

Kinoshita, Wilson and Yoshida are applied and incorporated herein for the reasons above. 

Regarding claim 7, Yoshida teaches that in the high transmission regions, fibers are arranged in a 
direction perpendicular to the surface of the gas diffusion layer in contact with the manifold (para. 11). 

However, Kinoshita, Wilson and Yoshida do not expressly teach that, in the low transmission 
region, fibers are arranged in a direction parallel to the surface of the gas diffusion layer in contact with 
the manifold. 

Trapp teaches electrode substrates for electrochemical cells where graphitized fibers in a web 
structure (e.g., a woven cloth) are mainly aligned perpendicular to the planar direction of a fuel cell 
resulting in high transmission through-plane conductivity (Abstract; p. 5, lines 2-6; p. 5, lines 35-36). 



Application/Control Number: 1 0/520,6 1 8 Page 8 

Art Unit: 4132 

Thus, it would have been obvious to one ordinary skill in the art at the time of the invention to 

perpendicularly orient fibers as taught by Trapp in the high transmission region of the gas diffusion layer 
of Kinoshita, as modified by Wilson, to ensure high through-plane conductivity of gases through those 
regions. 

Correspondence / Contact Information 

Any inquiry concerning this communication or earlier communications from the examiner should 
be directed to Edu E. Enin-Okut whose telephone number is 571-270-3075. The examiner can normally 
be reached on Monday-Thursday, 8 a.m. - 4 p.m. 

If attempts to reach the examiner by telephone are unsuccessful, the examiner's supervisor, 
Jessica Ward, can be reached on 571-272-1223. The fax phone number for the organization where this 
application or proceeding is assigned is 571-273-8300. 

Information regarding the status of an application may be obtained from the Patent Application 
Information Retrieval (PAIR) system. Status information for published applications may be obtained 
from either Private PAIR or Public PAIR. Status information for unpublished applications is available 
through Private PAIR only. For more information about the PAIR system, see http://pair- 
direct.uspto.gov. Should you have questions on access to the Private PAIR system, contact the Elecfronic 
Business Center (EBC) at 866-217-9197 (toll-free). If you would like assistance from a USPTO Customer 
Service Representative or access to the automated information system, call 800-786-9199 (IN USA OR 
CANADA) or 571-272-1000. 

/Edu E. Enin-Okut/ 
Examiner, Art Unit 4132 



/Jessica L. Ward/ 

Supervisory Patent Examiner, Art Unit 4132 
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